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This publication contains information for engineers 
who plan to attach their equipment to the IBM 1130 
Computing System. 

Detailed information for the storage access 
channel is provided, including timing diagrams, 
line descriptions, and electrical parameters. 

The functions of the 1131 and 1133 are also 
described. The interface points for other IBM 
devices that normally attach to the 1131 or 1133 
are also listed, including voltage and current 
levels. 

A glossary is included in the Appendix. 





PREFACE 





The interface of original equipment manufacturers' 
input/output devices to the IBM 1131 Central Process- 
ing Unit (CPU) requires an intimate knowledge of the 
internal operation of the CPU. ` 

The purpose of this publication is to provide 
detailed descriptions of the timing and internal oper- 
ations of the CPU and to provide necessary: data on 5 
the physical and electrical parameters of the storage 
access channel interface. 

The IBM 1133 Multiplex Control Enclosure, if 
attached to the 1131 CPU, interfaces to the storage 
access channel, and in turn, provides the storage 
access channel II for the original equipment manu- 
facturer (OEM) that wishes to use the features of 
both the 1131 and the 1133. 

The electrical design considerations begin with 
the choice of a circuit family in the 30-nanosecond 
range that is suited for the operating voltages and 
currents defined in this publication. 

Original equipment manufacturers are cautioned 
that specifications are subject to change by IBM. 
The data contained herein is current as of December 
1968. Complete wiring diagrams at the latest engi- 
neering level are included in each machine shipment. 





Sixth Edition (December 1968) 


This publication (Form А26-3645-5) is a major revision, replacing and making 
obsolete A26-3645-4, The section entitled "Storage Access Channel Line 
Descriptions" has extensive modification. Other changes to the text are indicated 
by a vertical bar to the left of the text; changes to figures are indicated by the 
symbol (ө) to the left of the figure title. 


Significant changes or additions to the specifications contained in this publication 
are continually being made, When using this publication in connection with the 
operation of IBM equipment, check the latest SRL Newsletter for revisions or 
contact the local IBM branch office, 


The illustrations in this manual have a code number in the lower corner. This is a 
publishing control number and is not related to the subject matter, 


Copies of this and other IBM publications can be obtained through IBM Branch a 
Offices, 


This manual was prepared by the IBM Systems Development Division, Product 
Publications, Department G24, San Jose, California 95114, Send comments 


concerning the contents of this manual to this address. 


© Copyright International Business Machines Corporation 1967 
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The IBM 1130 Computing System consists of two 
logical functions: the input and output of data in 
a variety of forms, and the controls necessary to 
efficiently manipulate this data. 

The IBM 1131 Central Processing Unit functions 
as a nerve center — requesting and accepting input 
data, performing the calculations required, and 
producing the resultant data — all under stored 
program control. 

Input/output (I/O) devices transfer information 
to or from the 1131 CPU. Paper tape, punched 
cards, mark-sense documents, magnetic disk 
storage, and communication transmission are pro- 
vided as input from IBM devices. Data output from 
the CPU may be in the form of printed documents, 


graphic displays, punched cards, punched paper tape, 


communication transmission, and magnetic disk 
storage. 

The storage access channel (SAC) provides a 
convenient means for the OEM user to gain access 
to the 1131 CPU input and output lines to attach 
OEM input/output devices. 

The OEM user interfacing to the 1131, either 
through the SAC or another interface in the CPU, 
should become throughly familiar with I/O opera- 
tion, certain critical timings, and the philosophy 
of 1130 interrupt and cycle-steal operations. Oper- 
ations requiring multiple cycle-steals deserve 
special timing considerations to avoid compromis- 
ing the performance of the system. 

The descriptions presented in this manual are 
a summary of the operation of the 1131 CPU, the 
function of the 1133, and the detailed descriptions 

| of the storage access channel (SAC I and SAC II). 


Related Publications 
Detailed theory of operation, physical planning 
information, and general engineering information 


for the IBM 1131 Central Processing Unit can be 
obtained from the following IBM publications. 


IBM 1130 Bibliography (Form A26-5916): The 
bibliography lists applicable publications and related 
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materials in subject code and machine-type number 
sequence and provides a brief abstract of each 
publication. 

By reviewing these indexes and abstracts, you 
may select those items of interest to your installa- 
tion and keep abreast of other materials which may 
be useful at some future time. 


IBM 1130 Functional Characteristics (Form A26- 


5881): This reference manual contains basic pro- 


gramming and operating information for the 1130 
Computing System. It explains the functional aspects 
of the system in detail, and describes the operational 
characteristics in terms of program instructions, 
input/output operations, and central processing unit 
console displays and functions. Since this is a refer- 
ence manual, the material presented assumes some 
prior knowledge of stored program computers. 


IBM 1130 Operating Procedures, (Form A26-5717): 
This publication is a guide to the operation of the 
1130 system. It describes the control keys, indica- 
tor lights, and principles of operation of all input/ 
output devices that attach to the 1130 system. 


ІВМ 1130 Installation Manual - Physical Planning 
(Form A26-5914): This publication contains physical 
planning information for the installation of an 1130 
system. It includes dimensions, weights, cable 
locations and available lengths, service clearances, 
and other necessary physical information for each 
unit of the system. Environmental and electrical 
requirements are also included. Photographs and 
drawings are used throughout the text, and a 
summary table of physical planning specifications 
is provided. 

Requests for publications, engineering informa- 
tion, or engineering documents should be forwarded 
to an IBM sales office. 


Introduction 1 








IBM 1131 CENTRAL PROCESSING UNIT 


The IBM 1131 Central Processing Unit (CPU) is a 
compact, versatile component of the IBM 1130 
Computing System. The design is oriented to the 
operator, and a minimum of training and experience 
with computing systems is sufficient for engineering 
and research personnel to utilize the 1131 to solve 
problems. 

The console displays the data in the various 
registers, counters, and other areas of the CPU. 
Console switches provide for the control of the 
operation and for the entry of data from the console 
keyboard. The console printer provides printed 
output of the data in core storage. 

Three models of the 1131 CPU are available: 
model 1, model 2, and model 3. 

The model 1 and model 2 each have a 3,6 
microsecond core storage cycle time. Core stor- 
age cycle time is the time required to enter a 
word into or retrieve a word from core storage. 
Model 2 has a single disk storage. 

The model 3 has a 2, 2 microsecond core 
storage cycle and also has a single disk storage. 

Single disk storage is an auxiliary storage 
device housed within the 1131 CPU enclosure. It 
consists of a single disk drive and a removable disk 
cartridge. Storage capacity of each cartridge is 
512,000 sixteen-bit words. The data transfer rate 
of the disk storage is 720,000 bits per second. The 
removable disk cartridge provides easy access to 
data or to entire programs. Additional disk car- 
tridges can be stored off-line and put on-line as 
needed, thus providing virtually unlimited off-line 
storage capacity. 


Core Storage 


The 1131 main storage in the CPU uses magnetic 
cores for data and program instruction storage. 
Core storage capacity is 4,096 (4k) to 32,768 (32k) 
16-bit words, depending upon the model used: 


A B с р 
Model 1 ак 8k = же. 
Model 2 4k 8k 16k 32k 
Model 3 == 8k 16k 32k 


A 16-bit word can be placed into core storage 
or retrieved from core storage in one storage cycle; 
3.6 microseconds for models 1 and 2 and 2.2 
microseconds for model 3. 
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Addressing 


Each word in core storage has an individual address. 
Addresses range from 0 to 32767. The high-order 
address is contiguous with the low-order address, 

a fact that provides for "wraparound addressing". In 
sequential processing of addresses, the address 4095, 
8191, 16383, or 32767 (depending upon capacity in- 
stalled) is followed by address zero without further 
specification by the CPU. Certain addresses in core 
storage are commonly used by the CPU for special 
purposes. 


Reserved Core Storage Locations 


The following core storage decimal addresses are 
reserved for the specific use of the CPU: 


Core Storage Address Description 
00001 Index Register 1 
00002 Index Register 2 
00003 Index Register 3 


00008-00013 
00032-00039 


Interrupt Vectors 
1132 Printer Scan Field 


DATA FORMAT 


Data in the 1131 CPU core storage is in fixed-point 
binary form. Each number is treated as a signed 
integer; positive numbers are in true binary with a 
sign of 0, and negative numbers must be stored and 
operated upon in 2's complement form with a sign bit 
of 1. Complementing is done by inverting each bit of 
the number (including the sign bit) and adding 1 to the 
low-order bit. The following example illustrates this. 


Positive number 0001101001001100 
Inverted 1110010110110011 
Add 1 1 
Resulting negative number 1110010110110100 


Data is stored as either a single precision word 
or a double precision word. A single precision data 
word comprises 16 bits; bit positions are numbered 
0 to 15 from left to right. The high-order bit (0) is 
the sign position. 


Single Precision Data Word Format 

















The largest base-10 (decimal) values of single 
precision words are +32,767 and -32,768. A double 
precision data word contains 32 bits, and is com- 
posed of two sequential single precision words. The 
high-order bit (0) is the sign position. 


01 50 15 


EL uec лб ERI. 
= Even Address йк Beata Odd Address E 


(EA) (Е A+ ) 


Double Precision Data Word Format Tr 


A double precision data word is addressed by the 
leftmost word, which has an effective address (EA) 
that must be even, 

The highest base-10 values of double precision 
data words аге +2,147,483,647 and -2,147,483,648. 

The largest positive number (231-1) is one less 
than the largest negative number (231) because the 
sign (0 for plus, 1 for minus) is, arithmetically, 
part of the number. 

All CPU storage is in binary form, and internal 
addressing and console displays are in 16-bit binary 
notation. Because of the ease of operation with 16- 
bit words in the hexadecimal number system (base 
16), all programming systems for the IBM 1130 
Computing System use this notation. 


INSTRUCTION FORMATS 


Program instructions in the 1130 system are in 
either short or long format. 


Short Instruction Format 


0 45678 15 


ст] өши | 


Short Instruction Format 


OP (Operation) Code: These five bits specify the 


operation performed. 


F (Format): The F bit controls the instruction 
format. A zero (0) indicates a short instruction 
format; a one (1) designates a long instruction 
format. 


T (Tag): These two bits specify the instruction 
counter or the specific index register (XR) that con- 
tains the data to be used with this instruction for EA 
generation. 


Displacement: This field may be used as a shift 
modifier for shift instructions or as a displacement 
in other instructions. 

When used as a displacement, the data in these 
eight bits is added to the data in the register speci- 
fied by the tag bits. The result is the effective 
address (EA). If the displacement amount is nega- 
tive, it is in 2's complement form, and the sign is 
in bit position 8. 

When used ав а shift modifier, this field speci- 
fies the number of positions the accumulator is to 
be shifted. 


Long Instruction Format 





0 45678 15 


[ or. {йүн [ae 


Long Instruction Format 
200754 


The first eight bit positions of the long instruction 
are the same as the short format. The remaining 
bit positions of this double precision word are used 
as follows. 


IA (Indirect Address): A zero indicates a direct ad- 


dress (contained in the second word), A 1-bit in this 


position designates an indirect address. Bit positions 
9 through 15 have various uses as modifiers. 


Address: These 16 bits contain the address which 


may be used in its current form or modified by 
indirect addressing and/or EA modification. 


REGISTERS 


The CPU has auxiliary storage areas, called regis- 
ters, that are used to store data during the perform- 
ance of operations directed by the stored program. 
Each register has a distinct purpose and is concerned 
with a specific type of data. Closely interrelated, 
they provide the CPU with the necessary functions to 
provide the results required. (See Figure 1.) 


Index Registers 


Index registers are located in core storage and are 
used to contain data added to an instruction to pro- 
vide an effective address. In a short instruction the 
amount in the displacement field of the instruction is 
added to the amount in the index register specified 
by the tag bits (6 and 7). Тһе result becomes the 
effective address used by the instruction in the 
operation specified by the OP code. 
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ІО Devices 
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Figure 1. CPU Controls and Data Flow U 
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Register Instruction Code Core Storage 
Number Bits 6 and 7 Location 

$ 01 00001 

2 10 00002 

3 11 00003 


Machine Registers 


The ten registers in the CPU are basic to the system 
and are functional elements of the CPU. Each reg- 
ister operates as necessary to enable the CPU to 
provide the results specified by the program. The 
abbreviation for each register name is the designa- 
tion by which it is usually identified. 


ACC (Accumulator): This 16-bit register contains 
the result of an arithmetic operation. It can be load- 


ed from or stored in core storage, shifted right or 
left, and otherwise manipulated by specific arith- 
metic and logical instructions. 


EXT (Accumulator Extension): This 16-bit register 


is the low-order extension of the ACC. It is used 
during multiply and divide operations, shifting of 
the ACC and EXT, and double-word arithmetic. 


TAR (Temporary Accumulator): This 16-bit reg- 


ister is the image of the ACC and is used to store 
the contents of the ACC during effective address 
computation. 


AFR (Arithmetic Factor Register): This 16-bit reg- 
ister holds one operand during arithmetic and logical 
operations. (The other operand is provided by the 
ACC.) 


SBR (Storage Buffer Register): This 16-bit register 
is the buffer between the CPU and core storage, and 
every word of data transferred into or out of core 
storage passes through the SBR. 





SAR (Storage Address Register): This 15-bit reg- 
ister contains the address pertaining to each 
reference to a core storage word. 





IAR (Instruction Address Register): This 15-bit 
register holds the address of the next sequential 
instruction. 


OP (Operation Register): This 5-bit register holds 
the OP code of the instruction being performed. 


TAG (Operation Tag Register): This 3-bit register 
contains the F and T bits of the instruction. It con- 
trols the instruction length and selects the index 
register. 





CCC (Cycle Control Counter): This 6-bit register 
is used primarily to count CPU cycles and control 
shift operations. 





MACHINE CYCLES 


There are two basic types of machine cycles used by 
the 1131 to perform all operations: the instruction 
(I) cycle and the execution (E) cycle. In the model 1 
and model 2, each machine cycle requires 3.6 usec 
and consists of 8 pulses of the 2.25 MHz clock 
oscillator, which generates the basic timing for the 
CPU. In the model 3, each machine cycle requires 
2.2 usec and consists of 8 pulses of the 3.64 MHz 
clock oscillator, which generates the basic timing 
for the model 3 CPU. 

The phase A pulses generated by the clock 
oscillator are accurate within .05 percent, 


Oscillator 
Pulses 


Phase A 




















| Cycle Required 
Instruction Type 


1-2 
CL c Г 
Single Word With indexing — [x | 
ање. оо раен 
4 


Double Word With Indexing and 
Indirect Addressing X X X X 


Instruction Cycles (I-Cycles) 


The 1130 instruction set consists of 29 discrete 
instructions. The instruction cycle is used to inter- 
pret the type of operation to be performed, the data 
locations, and the machines involved. Single (one 
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16-bit word) or double (two 16-bit words) format 
instructions can be used to give the CPU added 
flexibility. Instructions fall into five general cat- 
egories: load and store, arithmetic and logic, 
shift, branch, and input/output. In this publication, 
descriptions are mainly concerned with the input/ 
output type of instruction. 

Each I-cycle requires one basic machine cycle. 
There are up to four I-cycles: 


The number of I-cycles used is dependent upon 
the type of operation and the addressing method 
specified by the program. (See Figure 2.) 


I-1 Cycle: The I-1 cycle is used by all instructions. 
It reads the first 16-bit word of the instruction from 
the core storage address specified by the storage 
address register (SAR). The word is read into the 
storage buffer register (SBR) and distributed from 
SBR to the various control registers and decoded 

to indicate the type of operation to be performed. 


I-2 Cycle: The I-2 cycle is used by all double- 
format instructions. It reads the second word of 
the instruction into the accumulator. The second 
word of a double-format instruction is the effective 
address unless it is to be modified by indexing or 
indirect addressing. 


I-X Cycle: The I-X cycle is used only Бу instructions 
that specify indexing or indirect addressing. The 
contents of the index register specified by the tag 
bits (bits 6 and 7) of the instruction are read and 
added to the contents of the accumulator. 

The contents of the accumulator is always con- 
sidered a positive (absolute) value. The instruction, 
as it appears in core storage, is not changed by the 
indexing operation. 

When an address is indexed and indirect, the 
indexing procedure takes precedence. The resultant 
effective address after indexing is the new indirect 
address. One indexing and one indirect addressing 
operation can be done for each instruction. 


I-A Cycle: The I-A cycle is used only for indirect 
addressing. It reads a direct address from the core 
storage location specified by the indirect address in 
the accumulator, and transfers the direct address to 
the accumulator to replace the indirect address. 
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A direct address is the address of data in core 
storage; an indirect address is the address in which 
a direct address is stored. For most 1130 instruc- 
tions, the address generated during the I-1, I-2, and 
I-X cycles is a direct address. 


Execution Cycles (E-Cycles) 


Execution cycles (Figure 3) are used to perform the 
operation specified in the associated instruction 
cycle. Each E-cycle requires one machine cycle. 
The number of machine cycles required depends 
upon the specific operation to be performed. The 
following operations are complete at the end of 
I-cycles and require no E-cycles: 


1. Wait (00000). 

2. Shift Left (00010) (if not a Shift Left and Count). 

3. Shift Right (00011). 

4. Load Status (00100). 

5. Branch and Store I Register (01001) (if condition 
is not met). 

6. Branch or Skip on Condition (01001). 

7. Load Index (01100) (if no index register is 
specified). 

8. MDX (01110) (if flag =0 and tag =00). 


When the execution time for an operation is 
complete, the CPU proceeds to the next sequential 
instruction. 

There may be up to three E-cycles taken to 
complete the execution phase of the operation. 


E-1 
E-2 
E-3 (used for XIO only) 


E-1 Cycle: This cycle transfers the effective 
address (EA) to the SAR and reads the IOCC control 
word (EA+1) into the SBR. This word contains the 
area, function, and modifier bits. (See input/output 
control command. ) 


E-2 Cycle: This cycle reads the address word 
portion of the IOCC (EA) to the SBR, and also routes 
it through the ACC to the SAR for use in the E-3 
cycle of an XIO Read or Write instruction. 















Instruction Cycle 1 






Yes (Two Word Instruction) 


Instruction Cycle 2 
(1-2) 


(One Word Instruction) 
Instruction=1 







Bit 6/7) of the 
Instruction=1 













Tag 
Bit 6/7 of 


the Instruction=] 


Yes 





Add X Register to 
Effective Address 






Add X Register to 
Effective Address 








алын Bit 8 
=] 







Indirect | Indirect e 







End 
of 







Operation 





Begin Execution Cycles 
(E-eyeles) 






СУ Figure 2. Instruction Cycles 
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(E-Cycles) 


E-1) 










Execution Cycle 2 
(E-2) 


(E-2) 







Execution Cycle 3 
(E-3) 


Figure 3. Execution Cycles 


E-3 Cycle: For a read operation this cycle transfers 
a 16-bit word from the I/O adapter through the stor- 
age buffer register into core storage; for a write 
operation this cycle transfers a 16-bit word from 
core storage through the storage buffer register to 
the I/O adapter. 

The machine cycles are summarized in the 
following chart. 
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Begin Execution Cycles 


Execution Cycle 1 


| 


Execution Cycle 2 









Execution Cycle 2 
E-2 


Repeat E-2 cycles until 
cycle control counter=0 


Every 
Instruc- 
tion 


Depend on 
Instruction Bits 


Depend on 
Operation Specified 


Etc. 





П Occurs for every instruction. 

12 Depends on instruction format bit (bit 5 = 1). 

IX Occurs when index register is used to compute effective address 
(bit 6 or 7=1). 

IA Occurs when computed address is an indirect address (bits 5 and 


ЕТ, E2, ЕЗ Occur as required for operation specified. 











Two methods are used to control I/O devices and to 
effect the transfer of data between core storage and 
attached I/O devices. 


1. Direct program control (interrupt mode): ini- 
tiated by XIO instructions. Each 16-bit word 
transfer or physical action of an I/O device is 
initiated by an individual XIO instruction. 

2. Combined control (cycle-steal mode): initiated 
by XIO instructions. Data transfers or physical 
action of an I/O device are controlled by a com- 
bination of cycle-steal operations and XIO in- 
structions. 


The basic differences between the two methods 
are shown in the following chart: 









Direct Program Control Combined Control 
E-1 Cycle | Transfer Control Word 
to ИО Adapter 


E-2 Cycle | Data Address to SAR if Data Address to Cycle 
Read or Write. Data table | Steal Address Register. 
address for Initiate Read Terminate Op. 

or Write. Control data. 
Input data for Sense. 
































E-3 Cycle | Transfer data word to or | Asynchronously inter- 
from МО Adapter using | гор to ИО subroutine 
SAR address. Terminate | to inform CPU that the 
Op. Can also request previous command has 
data or accept data by been completed. 
issuing a write or read 
command. 


Transfer data word to 
or from 1/О Adapter 
using Cycle Steal 
Address. Take C.S. 
cycles when needed for 
subsequent data word 
transfers. 


INPUT/OUTPUT DEVICE OPERATION 


XIO Instruction 


The XIO instruction specifies the function to be per- 
formed by an I/O device and specifies the core stor- 
age location of a two-word input/output control 
command (IOCC) which further defines the operation. 
The XIO instruction can have either a one-word or a 
two-word format. 


0 45678 15 


be mg Gemeen eg 





Op Code F Tag 


Displacement 


0 4 56 78 50 5 


D2^ T T одрече восоци Sale! | 
и аи MR engem E 


— 
Op Code F Tag IA Not Used Address 


Input/Output Control Command 


The core storage location of the appropriate I/O 
control command (IOCC) for the operation is specified 
in the address portion of the XIO instruction. The 
address of the IOCC must be even. Seven IOCC 
functions are provided for the 1130: 


Read 

Write 

Initiate read 
Initiate write 
Control 

Sense device 
Sense interrupt 


Input/Output Device Operation 9 








All I/O control commands have four parts: the 


address, area, function, and modifier, as shown below. 


МА —— = —ы— 
a oe UM E ed rea Function Modifier 
=a ина —-—————— Odd Location 


(EA+1) [5374 


Address 


The meaning of this 16-bit field is determined by the 
setting of the function field in the I/O control com- 
mand: 


1. If the function is initiate write (101) or initiate 
read (110), the address field specifies the 
Starting address (low order) of a table in stor- 
age. The table contains data and control in- 
formation. Initiate write and initiate read 
functions are used only with cycle-steal devices. 

2. Ifthe function is control (100), and the area 
specifies the disk storage device, the address 
field indicates the number of tracks the access 
mechanism is to move. 

3. If the function is sense device (111) or sense 
interrupt (011), the address field is ignored. 

In this case the selected I/O device or interrupt 
level places its status code into the accumulator. 

4. If the function is write (001) or read (010), the 
address field specifies the core storage location 
of the data word. 


Area 
This five-bit field identifies the I/O device. The 
1130 area codes for IBM devices are: 


Area Code 


Decimal Binary Device 


0 00000 Not available 

1 00001 Console Keyboard & Printer 

2 00010 1442 Card Read Punch 

3 00011 1134 Paper Tape Reader & 1055 
Paper Tape Punch 

+ 00100 Internal Single Disk Storage 

5 00101 1627 Plotter 

6 00110 1132 Printer 

7 00111 Console Entry Switches 

8 01000 1231 Optical Mark Page Reader 

9 01001 2501 Card Reader 
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Area Code 


Decimal Binary. Device 


10 01010 Synchronous Communications 
Adapter 

17 10001 2310 Disk Storage Drive 1 

18 10010 2310 Disk Storage Drive 2 

19 10011 2310 Disk Storage Drive 3 

20 10100 2310 Disk Storage Drive 4 

21 10101 1403 Printer 


Note: Area Codes 22-31 are reserved for IBM 
RPQ* activity. However, the user may use any 
area code not presently used by his system. 


Function 


The seven I/O control command functions are speci- 
fied by the three-bit function code. The function 
codes and the associated I/O functions are: 


000 - Not available 

001 - Write. This code is used to transfer a 16-bit 
word from core storage to an I/O device. The 
core storage location is specified by the ad- 
dress field of the I/O control command. 

010 - Read. This code is used to transfer а 16-bit 
word from a selected I/O device to core 
storage. Тһе core storage location is speci- 
fied by the address field of the I/O control 
command. 

011 - Sense interrupt. This code is used to deter- 
mine which one of a group of devices on an 
interrupt level is requesting service. The 
status of the requesting device is loaded into 
the accumulator. 

100 - Control. This code causes the selected I/O 
device to interpret the address or modifier 
field as a specific control action, such as 
forms spacing or stacker selection. 

101 - Initiate write. This code initiates a write 
operation on cycle-stealing devices. Subse- 
quent transfer of data from core storage is 
controlled by the device. 

110 - Initiate read. This code initiates a read oper- 
ation on cycle-stealing devices. Subsequent 
transfer of data from the device to core stor- 
age is controlled by the device. 

111 - Sense device. This code loads the ACC with 
the device status word (DSW) for the device 
specified in the IOCC. The status indicators 
are reset by specifying modifier bits as follows: 
bit 15 for the highest level to which the device 
is connected, bit 14 for the next highest level, 
and so on. 


*Request Price Quotation from IBM for custom-designed attachments. 





Modifier 


The eight-bit modifier field provides additional defi- 
nition for the function field or the area field. 


Input/Output Interrupt Operation 


Input/output interrupts are caused by a request for 
service from an I/O device or by the termination of 
an I/O operation. The interrupt facility provides an 
automatic branch from the normal program sequence 
in order to react to an external request or condition. 

At the completion of any program instruction, 
any pending interrupt requests are serviced if no 
higher level interrupt is in progress. 

Input/output interrupts are assigned priority 
levels to allow the most efficient use of all attached 
ЏО devices in the system. 

Level Device 

0 1442 Card Read Punch (column read, punch) 

1 1132 Printer, synchronous communications 
adapter 

2 Disk storage, storage access channel (SAC) 

1627 Plotter, SAC 

4 1442 (operation complete); Keyboard/Console 
Printer; 1134 Paper Tape Reader; 1055 
Paper Tape Punch, 2501 Card Reader, 1403 
Printer, 1231 Optical Mark Page Reader, 
SAC 

Б Console (program stop switch, and interrupt 
run), SAC 


e 


Conditions causing I/O interrupt requests are 
preserved in the device status word (DSW) of the 
I/O devices until the interrupt is accepted by the 
CPU. 

The sequence of events after an interrupt re- 
quest is received is: 


1. Instruction in progress is allowed to continue to 
completion. 

2. Interrupt request is accepted if a higher level 
interrupt is not in progress. 

3. Branch to an appropriate interrupt subroutine 
to service the request. 

4. Housekeeping program routines must store all 
registers and linkage addresses to allow main- 
line program to continue after the interrupt is 
serviced. 


5. Examine the interrupt level status word (ILSW) 
to determine the interrupting device. 

6. Examine the device status word of the interrupt- 
ing I/O device to determine the action required 
to service the request. 

7. Service the request and restore the necessary 
register and address information to resume the 
mainline program operation or to service other 
interrupts. 


Device Status Word (DSW) 


The DSW contains one bit of information for each in- 
dicator within the device. These usually fall into 
three categories: (1) error or exception interrupt 
conditions, (2) normal data or service-required 
interrupts, and (3) routine status conditions. 


Cycle-Steal Operation 


A cycle-steal request may be honored at the end of 
any core storage cycle. Cycle stealing allows an 
external device to intervene during the processing of 
a CPU operation and use one or more core storage 
cycles in order to communicate directly with CPU 
core storage. At the completion of the cycle-steal 
operation, CPU operation is resumed at the point 
where the cycle-steal request occurred. 

Figure 4 illustrates a cycle-steal request pre- 
empting the CPU operation while a cycle-steal cycle 
is taken. 


Cycle-Steal Clock 


A separate clock, the cycle-steal clock, provides 
timing pulses during the cycle-steal operation. 

When a cycle-steal request is issued by the external 
device, the request is honored at the end of the 
present machine cycle if a higher priority level is not 
being serviced. The priority trigger is set, causing 
the CPU core storage addressing to be blocked; the 
external device generates a core storage address 
which is gated to the core storage addressing cir- 
cuits; the CPU clock is prevented from advancing; 
and the cycle-steal clock is allowed to run. Both 

the CPU clock and the cycle-steal clock are generated 
from a 2,25 or 3.64 megahertz crystal-controlled 
oscillator in the 1131 CPU. 
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The IBM 1133 Multiplex Control Enclosure was de- 
veloped to expand the I/O capabilities of the basic 
1130 system. 

The channel multiplexer is an integral part of 
the 1133 and provides certain controls and timings 
for the IBM devices attached to the 1133. 

Since the 1133 attaches to the SAC in the CPU, 
the SAC lines are repowered in the 1133 to provide 
the storage access channel II. In every case, the 
line descriptions for the SAC also apply to SAC II, 
However, because of additional cable length and 
delay of the electronic circuits in the channel multi- 
plexer, certain critical timings must be considered. 
These considerations are included in the "Storage 
Access Channel Line Descriptions." Also, the cycle- 
steal level 1 line becomes the channel multiplex 
cycle-steal level 6 at the SAC II interface. 

The 1133 contains power supplies and power 
Sequencing circuits and, in addition to the channel 
multiplexer, can accommodate four 2310 Model B 
disk storage adapters, a 1403 Printer adapter, and 
a storage access channel П adapter. Power for 
future expansion within the 1133 is also provided. 


Channel Multiplexer 


The functions of the channel multiplexer are as 
follows: 


Provides a communication path between external 
I/O devices or systems and the 1131 processor. 


Provides attachment points for IBM 2310 
Model B Disk Storage drives, an IBM 1403 
Printer, and/or the storage access channel II. 


The channel multiplexer circuits provide signal 
powering, timing levels, E-cycle levels, core stor- 
age addressing facilities, and a cycle-steal request 
priority scheme for the IBM devices attached to it. 
(See Figure 5.) The cycle-steal priority is also 
provided to SAC II, which is on multiplex level 6. 


Cycle-Steal Priority Levels 


Data transfers to or from core storage and the I/O 
devices attached to the SAC may be in either the 
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cycle-steal or the interrupt mode. The SAC attach- 
ment, including the channel multiplexer, is on CPU 
cycle-steal level 1. This level is subdivided by the 
channel multiplexer into 12 levels: multiplexer cycle- 
steal levels 0-11. The cycle-steal priority levels 

for the 1130 system with SAC, 1133, and SAC II are 
as follows (the lower the level, the higher the 
priority): 


CPU cycle-steal level 0 — Single Disk Storage 
(in the CPU) 

CPU cycle-steal level 1 — SAC (see the multi- 
plex levels below) 

CPU cycle-steal level 2 — 1132 Printer 

CPU cycle-steal level 3 — 2501 Card Reader 


Cycle-steal level 1 is subdivided by the channel 
multiplexer (when the 1133 is attached to SAC) as 
follows: 


Multiplex level 0 — 1st 2310 Disk Storage Drive 
Multiplex level 1 — 2nd 2310 Disk Storage Drive 
Multiplex level 2 — 3rd 2310 Disk Storage Drive 
Multiplex level 3 — 4th 2310 Disk Storage Drive 
Multiplex level 4 — Reserved (RPQ) 

Multiplex level 5 — Reserved (RPQ) 

Multiplex level 6 — SAC II (user's OEM device) 

Multiplex level 7 — 1403 Printer 

Multiplex level 8 — Reserved 

Multiplex level 9 — Reserved 

Multiplex level 10 — Reserved 

Multiplex level 11 — Reserved (RPQ) 


The above assignments are given for considera- 
tion of expansion for the user that may wish to ex- 
pand his system at a later date. The cycle-steal 
levels listed as "Reserved (RPQ) " are for IBM RPQ* 
activity. 


Interrupt Priority Levels 
The interrupt levels assigned by the OEM user may 


be levels 2, 3, 4, or 5. (The lower the level, the 
higher the priority.) Levels 0 and 1 are reserved 


*Request Price Quotation from IBM for custom-designed attachments, 
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for the IBM 1442 Card Read Punch (level 0), and the Channel Multiplexer Timing 
IBM 1132 Printer and the Synchronous Communica- 
о tions Adapter (level 1). If the 1442 is not used ina 


system configuration, level 0 is unassigned, and the The channel multiplexer timing diagram is shown 
highest priority is level 1. in Figure 6. 
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е Figure 6. Channel Multiplexer Timings 


IBM 1133 Multiplex Control Enclosure 15 








INTRODUCTION TO THE STORAGE ACCESS CHANNEL (SAC) 





The storage access channel (SAC) provides a means SAC LINE DESCRIPTIONS 
for original equipment manufacturers (OEM) to inter- DSW or ILSW Bits 
face a wide variety of input/output media with the 

productive processing power of the IBM 1130 Com- Chi Вода 
puting System. 

The SAC is an attachment point providing the 
OEM user access to the input/output controls of 
the 1131 CPU and allowing an external device or 
system to function efficiently as a part of the 1130 
system. An external device or system can commu- 
nicate, through the SAC, directly with core storage 
in the 1131 CPU. Communication with core storage 
can be initiated either by the stored program in the 
1131 CPU or by a signal from the external source. 
Figure 7 shows the interface to SAC and the standard 
1/0. 

The channel multiplexer (an integral part of the 
IBM 1133 Multiplex Control Enclosure) was developed 
to expand the number of devices that attach to the 
basic system. The 1133 uses the storage access 
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Up to four 2310 Model B Disk Storage access . Cycle-Steal Request 
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One 1403 Printer. ! 
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Typical SAC Applications 


A wide range of input/output media can be used with 
the SAC to extend the usefulness of the 1130 system. 
Typical attachments of input /output media would include: 


Spectrometers. 
Chromatographs. 
The multiplexer, with the 1133, provides signal CRT displays. 
powering, timing levels, E-cycle levels, core stor- 
age addressing facilities, and a cycle-steal request 
priority scheme for the IBM devices attached to it. Monitoring of devices, instruments, or systems. 
The OEM user must provide functions similar Control of devices, instruments, or systems. 
to those provided by the 1133 multiplexer in order 
to successfully attach a device to the storage access 


or in general: " 


Storage Access Channel Attachment Points 


channel. The one exception is that a cycle-steal The attachment points are shown in Figure 8. The 
priority scheme is not necessary if only one device lines that connect to these points are described in the 
is attached to the SAC. section entitled "Storage Access Channel Line Descrip- 
The 1133 controls are shown in the following tions.'' The attachment points are the same for both s 
diagram: SAC I and SAC П. О 
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STORAGE ACCESS CHANNEL LINE DESCRIPTIONS 


Channel Data Out: (16 lines) This bus is a data exit 
from the SBR and reflects the content of the SBR at 
АП times. These lines are stable from ТЗ or ХЗ to 
the fall of T7 or X7, and should be interrogated at 
all XIO E-1 cycles. (See "ХО E-1 Cycle. ") 


Channel Reset (DC Reset): This signal results from 


power-on reset or operation of the console reset key. 


Cycle-Steal Level 1: This signal indicates that a 
CPU cycle-steal level 1 is in progress; the CPU 
cycle-steal clock (X-clock) runs. 

CPU cycle-steal level 1, which is used for SAC 
I, is ANDed with multiplex level 6 for SAC II. Cycle- 
steal level 1 is used to gate data to and from the 
CPU and to gate SAC I and SAC II addresses to the 
CPU. 

Due to delays, cycle-steal level 1 may not be 
stable at the leading edge of X0. 


CPU Clock: (Four lines -- T0, T2, T4, and T6) 
These signals provide timing pulses for synchroniza- 
tion during XIO E-cycle execution. The pulse dura- 
tion is 275 nanoseconds (nominal) for the 2. 2-micro- 
second core storage and 444 nanoseconds for the 3.4- 
microsecond core storage. 


Cycle-Steal Clock: (Four lines -- X0, X2, X4, and 
X6). These signals provide timing pulses for syn- 
chronization during cycle-steal execution. The 
duration of these pulses is the same as the duration 
of the CPU clock pulses. 


Phase A (Oscillator): This signal is generated by a 
crystal-controlled oscillator operating at 2. 25 mega- 


hertz (models 1 and 2) or at 3.64 megahertz (model 
3). It is used to advance the CPU and cycle-steal 
clocks. The oscillator runs whenever system power 
is on. 

Because of delays, the phase A signal is skewed 
with respect to clock times. Care should be exer- 
cised if phase A is to be combined with a clock 
time. The phase A is accurate to within 0.05%. 


CPU XIO E-1 Cyole: This signal indicates the 
beginning of the execution phase of an XIO instruc- 
tion. It remains active until the next TO for SAC I 
and SAC II. 

Each device must examine the data out bus, 
during the E-1 cycle, for its area code. If the area 
code assigned by the user to the device attached to 
SAC is recognized, then the attachment will need to 
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decode the function and modifier bits for the action 
to be taken. For area code assignments for IBM 
devices see "Area" section under "Input/Output 
Control Command," 

The 1133 channel multiplexer uses the E-1 
cycle line from the CPU to generate its own E-1 
cycle. The multiplexer E-1 cycle comes on at T3 
and remains on until the next ТО. (See "Channel 
Multiplexer Timings. ") 

The CPU XIO E-1 cycle is repowered in the 
1133 and driven onto the XIO E-1 cycle line available 
to SAC II. The other E-cycles generated by the 
channel multiplexer are not available to SAC II. 


Interrupt Level: (Four levels -- 2, 3, 4, and 5) 
These signals indicate the highest-level interrupt 
operation currently in progress. They are used by 
SAC to gate the proper interrupt level status word 
(ILSW). See "Input/Output Interrupt Operation." 


Interrupt Request: (Four levels -- 2, 3, 4, and 5) 
These lines may be activated by the SAC user to 
initiate a program interrupt. Under standard inter- 
rupt philsophy for the 1130 system, the request is 
reset by an XIO Sense instruction with reset modifier 
bit. 


Channel Data In: (16 lines) This bus provides data 
entry to the storage buffer register (SBR). Data 
transfer from the SAC user to the CPU is controlled 
by the channel write gate. Timing is shown in Fig- 
ures 9, 10, 11. 

Channel data should be stable at the CPU termi- 
nators from E2-T0 to E2-T4 for a sense operation, 
and from E3-T2 to E3-T4 for a read operation. See 
"Channel Write Gate" for data-in controls. 


Channel Write Gate: This line is used by the SAC to 
control the gating of bits on the data in bus into the 
SBR. This line is required on cycle-steal operations 
(XIO Initiate Read) and program-controlled opera- 
tions (XIO Read or XIO Sense). 

The channel write gate must be controlled as 
follows: 


1. Cycle-Steal Operation (ХО Initiate Read only). 
Channel write gate should be made active during 
the time that the user device recognizes cycle- 
steal level 1. 

2. XIO Sense (ILSW or DSW) operation. The chan- 
nel write gate should be made active so as to 
provide the data into the SBR within the time 
limits required for the channel data in bus, 
E2-T0 to E2-T4. 











On a Sense instruction the SBR is loaded at 
Т2. Some SAC II users may not get channel 
write gate up intime. In such cases channel 
write gate and the sense data should be brought 
up during the E-1 cycle; but also be aware of the 
exposure in Example 1 below. 

3. XIO Read Operation. The channel write gate 
should be made active so as to provide the data 
into the SBR during the CPU time interval E3-T2 
to E3-T4. 


Note: Since the channel write gate is used for 
data transfer into the SBR, circuits must be 
provided to insure that data in the SBR is not 
destroyed if two SAC operations try to overlap. 
The preceding procedures (1, 2, and 3) must be 
followed in designing the user's attachment to 
insure data integrity. 


Two hypothetical examples are given next to 
illustrate the possible misuse of the channel write 
gate. 


Example 1. 


Assume that the SAC is transferring data to the 
CPU using interrupt operation (direct program 
control, either the XIO Read or an XIO Sense 
command). Also assume that the channel write 
gate is activated, by a SAC device, during the 
E-1 cycle. Suppose that, because of a previous 
XIO Initiate Write command, the SAC steals the 
next cycle to transfer data from core storage. 
Now, since the channel write gate is active 
(for the Read or Sense) and the SAC recognizes 
its cycle-steal, the interrupting data will be 
loaded into the SBR, by mistake, at X3 time of 
the cycle-steal, thus destroying the cycle-steal 
data. 

The XIO Sense command example is illus- 
trated in Figure 12. 


Example 2. 


Assume that a system device (not requiring 
channel write gate) is interrupting sense data 
into core storage, and that a SAC cycle-steal 
request comes up just after E2-T0. Suppose 
that the SAC user's device activates the channel 
write gate at this time. Now, since the channel 
write gate is active, whatever is on the data in 
bus is loaded into the SBR along with the data 
from the system device that was interrupting, 
thus destroying the desired data. The same 
condition could exist for read data, but during 
the E-3 cycle instead of the E-2 cycle. 





Block Clock Advance: This line may be used by the 


SAC to inhibit advance of the cycle-steal clock dur- 
ing a channel cycle-steal operation. The cycle- 
steal clock can be stopped only at X2 or X7. Care 
must be used to prevent blocking the cycle-steal 
clock while another device is also cycle-stealing, 
because data from or to that device may be lost. 
Also, if the X-clock is stopped at X2, the same 
address must be used for the completion of the cycle. 

To stop the cycle-steal clock at X2, block clock 
advance must be at the CPU terminator no sooner 
than X0 and no later than the leading edge of X2. 

To stop the cycle-steal clock at X7, block clock 
advance must be at the CPU terminator no sooner 
than X4 and no later than the leading edge of ХТ. 

No cycle-steal device may be overlapped if the 
X-clock is blocked at X2. Only the resident disk 
Storage drive may be overlapped if the X-clock is 
blocked at X7. 

A SAC cycle-steal automatically blocks lower 
level cycle-steal operations for the duration of the 
SAC cycle-steal. 


Channel Cycle-Steal Request: This line is used by 


SAC to initiate a cycle-steal operation. 


SAC I Attachment: The cycle-steal priority is set 
in the CPU at T7-X7-phase B time. To insure the 
next cycle is a cycle-steal, this request must be at 
the CPU terminator no later than the leading edge 
of T7 or X7. This request should be turned off no 
later than X6 time of the cycle which is honoring it 
in order to avoid a second request and to avoid get- 
ting two consecutive cycles. 


SAC II Attachment: To insure that the next cycle is à 
cycle-steal, this request must be at the 1133 termi- 
nator no later than the trailing edge of T4 or X4. 
Once activated, this request must not be dropped 
during the following time interval: from the trailing 
edge of ТА or X4 to the trailing edge of T7 or X7. 
The request must be turned off no later than the 
trailing edge of X4 time. If taking more than one 
cycle, do not drop this line. 


Channel Address In: This bus gates in the core 


storage address for a cycle-steal operation. The 
channel address is gated by cycle-steal level 1 at the 
CPU. The address must be stable at the CPU termi- 
nators from the leading edge of X0 through X6. The 
IBM devices on the 1133 increment the cycle-steal 
address at the fall of X6 on a 3.6-microsecond sys- 
tem or X6 and phase B on a 2. 2-microsecond system. 
The cycle-steal address is normally presented 
with the cycle-steal request and maintained thru X6. 
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Figure 9. SAC I/O Timing Diagram - XIO Read or Write 


For continuous cycle-steals, the address is nor- 
mally changed after X6 and before ХО of the follow- 
ing cycle. With the additional delays for an OEM 
device on SAC II, this timing could be critical. For 
this reason, an additional address register is pro- 
vided in the 1133 for the OEM user on SAC II. This 
register holds the contents of the address in lines, 
from SAC II, from X2 through X6. The OEM user's 
device can then change the OEM device address any 
time between X2 and the start of X6. 


CPU Meter Out: This signal indicates that the CPU 
meter is running. It is used to condition the opera- 
tion of the usage meters of external devices. 


CPU Meter In: This line indicates that a device is 
completing its operation after receiving a CPU 
instruction. It is used to condition the CPU usage 
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This Address is placed in the CPU 
memory address register. 
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meter for operation in accordance with IBM usage 
metering policy. 


CPU Clock Out: This signal indicates that the CPU 
clock is running (T- or X-clock). It is used to gate 
the enable/disable switches on the system. Before 
any device can change status (e.g., enable or dis- 

able) this signal must not be active. 


CPU Parity Stop: This signal indicates that the CPU 
has detected a parity error and halted. 


Inhibit Cycle-Steal Request: This line should be е 
used by ће OEM device to inhibit the channel cycle- 


steal request in instances where the percentage of 
CPU cycles used by the SAC device is such that lower 
priority devices may be pre-empted enough to cause 
loss of data. 
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Figure 10. SAC I/O Timing Diagram - XIO Control, Initiate Read/Write 
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User may sample 
address data during 
this time. But, 
must be able to get 
the address back to 
the CPU in time for 
his first cycle-steal. 
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Figure 11. SAC I/O Timing Diagram - XIO Sense 
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Example 1 - ХІО Sense (SAC Device) 


TO ТІ Т2 ТЗ T4 T5 Т6 Т/ 


ЕТ Cycle 


Channel Write Gate 


DSW Data In 


SAC Cycle-Steal Request _ cg] ВИ pea oc 


ХО ХІ X2 ХЗ ХА X5 ХО X7 Note 3 
SAC Cycle-Steal Level 1 


Note 2 
Load SBR SPD МАЈ Рачи о ње ituri 594 


Notes: 

1. Bringing up Channel Write Gate and data at this time is okay so long as the SAC user does not take the next cycle as a cycle-steal. 
If the User takes the next cycle, he must drop Channel Write Gate during the Cycle-Steal, but he still must get his sense data to 
the SBR by Е2ТО. 

The load SBR SPD occurred because of Channel Write Gate and Cycle-Steal Level 1. Therefore, the data in the core location that 
was addressed due to the XIO Initiate Write command was altered by the DSW data at X3 time -- This word is now destroyed! XIO 
Initiate Write does not use Channel Write Gate. 

The next cycle will be the E2 cycle unless another cycle-steal occurs. 





TO ТІ Т2 T3 T4 T5 T6 17 


El Cycle 
TO ТІ T2 ТЗ T4 T5 Т6 Т7 


E2 Cycle 


DSW Data 


SAC Cycle-Steal Request 


Channel Write Gate 


Load SPD 


Note 1: 


Since the Channel Write Gate is active, the data in bus from the SAC device will be loaded into the SBR along with (ORed with) the DSW 
data. The same condition would exist at the ЕЗ cycle for ап XIO Read. 





@ Figure 12. Examples of a SAC Device Destroying Data by Improper Control of the Channel Write Gate 
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Line Drivers and Terminators for SAC 


The SAC signal line driver and terminator circuits 
are shown in Figures 13 and 14. 

When the IBM 1133 is attached to these lines, 
the circuits operate within the "normal" level. 
However, the circuits will operate efficiently out- 
side of this normal level as long as the maximum 
levels are not exceeded. 


Note: The maximum levels shown are 
absolute, which means that noise must not go 
beyond these limits. Since it is not possible 
to completely eliminate noise, the OEM user 
should try to operate at the normal level. 


The signal lines to and from these circuits are 
connected to a 160-pin connector. Each line is made 
up of a pair of twisted wires. One of the wires in 
each pair is intended to be a grounded shield and 
should be tied to ground at both ends. 


Power Sequence for SAC Devices 


Т/О devices attached to the SAC should not be turned 
on or off while the CPU is processing. To power 
down a device, the CPU should either be off-or in 
single step mode. To power a device, the CPU 
should also be either off or in single step mode. 


Cabling to OEM Device 


The recommended bulk cable for attachment of an 
OEM device to the storage access channel is IBM 
part 2158929. (A cable with connectors is available 
from IBM as part 2243004. See IBM 1130 Installa- 
tion Manual - Physical Planning (Form A26-5914). 


Characteristics of the recommended bulk cable are: 


Number of conductors = 182 (91 twisted pair) 
Cable diameter = 1.16" - 1.24" 
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Cover type = Polyvinyl chloride 5/64" thick 
Twist per foot = 1 + 0.12" 
Shielding = Tinned copper braid for 90% minimum 
coverage 
Cable Lay-up = 1-6-12-18-24-30 
Individual Conductor Characteristics: 
Quantity = 182 (91 twisted pair) 
Maximum outside diameter = 0.054" 
AWG size = 22 
Conductor material = stranded copper 
Insulation material = semi-rigid polyvinyl 
chloride 
Insulation thickness = 0.009" nominal 
U. L. voltage rating = 300 volts 
Temp. rating (insulation) = 80°C, 176°F 
Nominal delay = 2.3 nanoseconds/foot 


The external shielding must be connected only to 
CPU ground through position L3 of the 160-pin re- 
ceptacle for the SAC. 


OEM Attachment 


Data, address, and control lines are brought out 
through a 160-pin receptacle located in the I/O entry 
area at the rear of the 1131. 

The mating plug for quick-disconnect attachment 
to the 1131 CPU is shown in Figure 15. 


Coupled Noise 


The maximum level for noise coupled onto any signal 
line must not exceed 300 millivolts. 


Cable Resistance 


Cable length is limited by cable resistance and 
contact resistance. The maximum cable resistance, 
including contact resistance, must not exceed 

26 ohms. 











All input lines from the Storage Access Channel Cable are 
terminated in the following circuit: 


+3V У +3V 
О О О 





The fall time at the input must be 20 nanoseconds or less to fire T2: 


ие "bu 
1 
----- J- d Ground 


20 ns or less 


The input specifications for the voltage and current levels are: 


V=t6 Maximum allowable up level 












Normal up level region 


1-0 
V=1.8 Minimum up level (0 Negation Noise 
1=-12 ma tolerance) 

Region of specified performance 
V=0.9 Minimum down level (0 Positive 
1=-21 та Noise tolerance) 
V=0.30 Normal down level region 
v=0 
17-33 ma 


ët, SE allowable 


down level 


Figure 13. SAC Line Terminator 


АП output Storage Access Channel Lines are driven by the following 
circuit: 





The output specifications for the voltage and current levels are 
(as defined by the collector of T1): 


V= Maximum allowable up level 








Normal up level 
region 


=* 
1=-3.5 та 
Minimum up level 


(input at maximum 
down level) 


Region of specified 
performance 


Normal down level region 


Input at Minimum up level ——-|-- —~ V=0.3 1--38 ma 


V-0 


Maximum allowable down level 


*Voltage as defined by collector load impedance. 
User supplies voltage and load. 


Figure 14. SAC Line Driver 
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Two-piece Shield Assembly 160 Pin Connector Block Guide Socket (2) 
IBM P/N 2191079 ІВМ P/N 2191077 IBM P/N 2122636 
AMP 202798 АМР 202799-2 AMP 201047-4 
























Guide Pin (2) 160 Pin Receptacle 
Jack Screw (male) IBM P/N 2122637 IBM P/N 2191078 
IBM P/N 2243666 AMP 201046-4 — AMP 202800-2 
AMP 203642 





Jack Screw (female) 
IBM P/N 2243665 
АМР 203641 


1131, 1133 or 
Customer Device 










Same on opposite Guide Socket (2) 
cable end IBM P/N 2122636 
AMP 201047-4 


Guide Pin (2) 
IBM P/N 2122637 
АМР 201046-4 












91 Twisted-pair Cable 





Terminal, male 


Terminal, female 
IBM P/N 2122258 IBM P/N 2122259 
AMP 66102-1 AMP 66104-1 
Connector Block Receptacle Shield 









Shaded Area Represents 
Mounting Bracket for Receptacle 


0.15" dia. ре 
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бот 056502 
ј ј Се 
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@ Figure 15. SAC Cable Connector 
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ELECTRICAL CHARACTERISTICS 


Figure 16 isa summary ofthe electrical and physical 
characteristics of the components of the IBM 1130 
Computing System. 


Electrical Power 


Electrical requirements for the IBM 1130 Computing 
System depend on the system configuration and 
auxiliary equipment used. (See Figure 16 or 17.) 

The voltage and frequency specifications for the 
1130 system are: 


1. 115уас (410%); 60Hz (£0.5Hz); single-phase; 
three-wire (one phase, one neutral, and one 
grounding conductor). 

2. 208 or 230vac (410%); 60Hz GO. 5Н2); single- 
phase; three-wire (two phase and one grounding 
conductor). 

3. 208 ог 230vac (410%); 60Hz (+0. 5Hz); three- 
phase; four-wire (three phase and one grounding 
conductor). 

4.* 195, or 220, or 235vac (410%); 50Hz (-0.5Н2); 
single-phase; three-wire (one phase, one 
neutral, and one grounding conductor). 

5.* 195, ог 220, or 235vac (£10%); 50Hz (£0.5Hz); 
three-phase; four-wire (three phase and one 
grounding conductor). 


Power Distribution 


All power to the 1130 system should be supplied 
through a single feeder, protected by a mainline 
circuit breaker. Individual branch circuits from 
the distribution panel should be protected by circuit 
breakers suitable for motor load application and de- 


rated according to the manufacturer's specifications. 


The distribution panel should be located in an 
unobstructed and well-lighted area within the com- 
puter room. As a safety precaution, a remote 
circuit breaker, which can remove all power from 
the computer system, should be provided in the 
machine room. 


*Available for use in countries where 50-hertz power distribution 
systems are used. 
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Any customer-supplied machine receiving power 
from the building distribution system should have a 
branch-circuit protection device. This protection 
device should be interconnected with the 1130 system 
mainline circuit breaker, so that all power to ma- 
chines located in the same room or area can be 
interrupted from one location under emergency 
conditions. 


Phase Rotation 


The three-phase power receptacles for use with the 
system must be wired for correct phase rotation. 
Looking at the face of the receptacle, and running 
counterclockwise from the ground pin, the sequenc- 
ing will be phase one, phase two, and phase three. 


Convenience Outlets 


A suitable number of convenience outlets should be 
installed in the computer room and CE room for use 
by building maintanance personnel, porter service, 
Customer Engineers, etc. 


Grounding 


A green-wire grounding conductor is supplied in each 
power cord. Each customer-supplied branch circuit 
Should have an insulated wire conductor for the 
purpose of grounding equipment. All branch-circuit 
grounding wires can be tied to a common ground 
point at the distribution panel, and a single grounding 
wire run from the distribution panel to the nearest 
grounding station. Conduit must not be used as the 
only grounding means. Unless otherwise required 
by local codes, the grounded neutral conductor must 
be electrically isolated from the system grounding 
conductor except at the building grounding station. 


Lightning Protection 


It is recommended that the customer install lightning 
protection on his secondary power source when any 
of the following conditions exists: 


1. The utility company installs lightning protectors 
on the primary. 
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| Electrical | | Environmental | . Service 
Dimensions 


h Clearances 
Conn. BTU/Hr| CFM к ( inches) ( inches ) Notes 
Type* ( lbs. 
x Сте? СНЕГ 
— SW К % Ко ha aida 


Paper Tape Punch HR 15.375} 17. 125| 8.5 
а ер рај“ 
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The base of the Processor is 31.50 inches high, the console adds another 13.50 inches for a total height of 45 inches. 

This unit ts equipped with radio interference control circuitry and requires a good wired earth or building ground. Total 
resistance of the ground conductor, measured between the receptacle and the building grounding point, must not exceed 3 ohms. 
For proper operation, all components of the system or systems to which this unit is attached must have the same ground reference. 
Conduit is not a satisfactory means of grounding. 

Powered from 1131. 

Powered from 1133. 


"m Russell & Stoll, FS3720 pore FS3743 15 amp, 1 phase, 3 wire 208/230 


Russell & Stoll, FS3750 | 253933 | [53753 30 amp, | phase, 3 wire 208/230 
—— Russell & Stoll, Е53760 FS3934 FS3754 30 amp, 3 phase, 4 wire 208/230 


ae, Hubbell #9338 Dc. ЖЕ” #9344 30 amp, 1 phase, 3 wire 


со 
о 

~ 
Co 
о 


1134 


о 



















е Figure 16. Summary of Specifications 
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| Electrical__| Environmental | Service 
Dimensions Clearances 
"en kcal in fe ks iatis) (Centimeters) Notes 
was [o јаве [s [в [f] 

1131 | 1A,1B Central Processing Unit А огр 781 | 20,7 345,7 148 74 115,6 |107 76 | 1,2, 

2A 2B 5,6 
ШЫ EC т. i el erin i 

3B, Eis 


ap 
а een — p — [ne [ж 
НАСЕ CMM EUN к spe ps pe pis 
Multiplex Control 6|107| 76 
Enclosure 
Paper Tape Reader | 0.06. 
[12| 1 | Optical Mark Page Reader | 12 | А 
ер мє |! 
1442 Card Read Punch 
acters co dur 


шэ T 
2501 | Al,A2 Card Reader 


а | Гане ја ЖЕБЕБЕ 


Тһе base of the Processor is 80 centimeters high, the console adds another 35,6 centimeters for a total height of 115,6. 

This unit is equipped with radio interference control circuitry and requires a good wired earth or building around. Total resistance of the 
ground conductor, measured between the receptacle and the building grounding point, must not exceed 3 ohms. For proper operation, all 
components of the system or systems to which this unit is attached must have the same ground reference. Conduit is not a satisfactory means 
of grounding. 

Powered from 1131. 

Powered from 1133. 

Power is supplied by the 1133 if installed, 

If a 1231, 1442-5 or a 2501 is installed the 1131 must be 195, 220 or 235 vac. 

АП 115-volt machines are equipped with Hubbell (49338) plugs. All 115-volt machines shipped after January 1, 1968, will be equipped with 
Arrow Hart (#5717) plugs. 


> 
Nominal O.D. 1 Circuit 


о > ~ kend 
ыы мч - 
оо јој о о 


- 
yle je janja ole 


— 
іл 


* For countries using 50 Hertz power. 
# United Kingdom. 


"Сел Yellow for Lead 1. Blue for Lead 2. Black for Lead 3. 

Ground to any conductor, 250 volts. Between any two conductors, 500 volts. 

Black for Leads 1, 2 and 3. Blue for Lead 4. Green/Yellow for Lead 5. 

Green/ Yellow for Lead 1. Black for Lead 2. Red for Lead 3. 

An external flexible steel conduit 0.75" |, D. (1,9 cm) covers the attachment cord. This is grounded at the 2250 end, and must also be 
grounded at the receptacle end. 
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® Figure 17. Summary of Specifications (Metric) 
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2. Primary power is supplied by an overhead 
power service. 

3. Тһе area is subject to electrical storms or 
equivalent power surges. 


ENVIRONMENTAL REQUIREMENTS 


Ambient Air Conditions 





All IBM 1130 Computing Systems use air for internal 
cooling. Cool air is introduced through the bottom 
or side of each unit, internally circulated by fans or 
natural convection, and exhausted to the room from 
the top. The following limits should be maintained 
for ambient air to ensure normal operation of the 
system: 


Temperature: 60°F to 90°F 
Relative humidity: 10% to 80% 
Maximum wet bulb temperature: 78°F 


Dust and Dirt Control 


The amount of contamination in the office atmosphere 
will not normally interfere with the operation of the 
1130 system. Normal precautions should be taken, 
however, to keep dust, dirt, and other foreign matter 
away from the machine area. 


Fire Protection Equipment 


Portable carbon-dioxide fire extinguishers of 
suitable size should be provided in the computing 
system area, subject to local building-code and 
fire-insurance requirements. A nonwetting fire- 
extinguishing agent for electrical equipment (Class 
C hazard) is recommended. 


IBM I/O DEVICE ATTACHMENT POINTS 


The attachment points for the IBM devices available 
for the 1130 system are listed in this section. This 


section also includes I/O power and signal connectors. 


The following attachment points are listed as 
follows: 
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For attachment to the 1131 


IBM 1134 Paper Tape Reader, Figure 18. 

IBM 1055 Paper Tape Punch, Figure 19. 

IBM 1132 Printer, Figure 20. 

IBM 1442 Card Read Punch, Figure 21. 

IBM 1627 Plotter, Figure 22. 

IBM 2501 Card Reader, Figure 23. 

IBM 1231 Optical Mark Page Reader, Figure 24. 


For attachment to the 1133 


IBM 1403 Printer, Figure 25. 
IBM 2310 Model B Disk Storage (first drive 
only), Figure 26. 


The four attachments for the four 2310 Disk 
Drives are identical in function. For this reason, 
only the first drive attachment points are listed. 


І/О Adapters 


The function of an I/O adapter is to provide the 
logical interface for operating and controlling 
attached I/O devices. The interface for IBM devices 
are designed so that no adapter can block the trans- 
mission signals or controls to another adapter. 
However, the block clock advance provided for the 
storage access channel will stop the CPU clock and, 
in effect, block all other adapters. 

The I/O adapter in the 1131 CPU decodes com- 
mands received from the CPU, interprets them for 
each device attached to the CPU (except for devices 
attached through SAC), and provides the operating 
sequence required for proper execution. It also 
adapts the characteristics of each device to an 
information format and signal sequence common to 
the CPU. 

Each I/O device has an adapter, and only one 
adapter per instruction can be selected to communi- 
cate with the CPU. An adapter is selected by an 
instruction generated by the CPU program. 


Electrical Considerations 


Transmission Lines 


Transmission lines used with the 1131 and the 1133 
can be driven by single drivers and can feed single 
receivers. All transmission lines must have a 
characteristic impedance of 95 ohms (+10 ohms). 
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Figure 18. 1134 Paper Tape Reader 
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Figure 19. 1055 Paper Tape Punch 
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Figure 20. 1132 Printer (part 1 of 2) 
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Figure 20. 1132 Printer (part 2 of 2) 


IBM Device Description 35 









a| ean | e Ed [шеш [жш итн 
Les соку 
ЕЕ Punch Magnet 12 
БЕГЕН ШЕЛІ: | 
ез Punch Magnet 0 
мия 1 
: 
a ae 


+ : 









Incr Drive В 


SRP Ready Powered 






Figure 21. 1442 Card Read Punch (part 1 of 2) 
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Figure 21. 1442 Card Read Punch (part 2 of 2) 
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Figure 22. 1627 Plotter 
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Figure 23. 2501 Card Reader 
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Figure 24. 1231 Optical Mark Page Reader 
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Figure 25. 1403 Printer (part 2 of 5) 


42 1130 ОЕМІ 








Hammer 68 Fire | ocu | | 
гање | occ | | 
"= eme не [| ов | | 
Hammer 74 Fire | ef | | 
IL I Me е оша. 
| Hommer 78Fre | ocos | | 
Пеште Rr — | emer [ — 
[tme gr — — | Ses) | — 
[Mme Ға” | ев | — 
[Hanmer 66 Fire —— | ея | | 
ноне ве [| ем | | 
Dees orm | сам | | 
[нле 92 Fie [ ба | — 
[коте 94 Fie | вање | 
Hanmer 96 Fire [ пая | | 
OICIEOA | | 
ыы Ee 
| Hammer 102 Fire | cosc | | 
| Hammer 104 Fire | ос | | 
| Hammer 106 Fire | осв | | 
| Hammer 108 Fire | да |) 
| Hammer 110 Fire | осо | | 
| Hammer 112 Fire |) осон | | 

EE 

ы 

D. есесі 

=> 

wee 

| 08 | 

ELA 








EE 


+ Low Speed Start Ind 
| 
| 
! 
| 


077003 


о Figure 25. 1403 Printer (part 3 of 5) 
ы ы 


-6.0 to 
-12. 


-6.0 to 
-12. 


-6.0 to 
-12.0 





-6.0 to 
-12.0 


ojo < 
Fa E о 
ојо = 





IBM Device Description 43 












IBM 1403 Attachment Point (In The 1133) Ел 2. ой | 










es Ee Connector Points | Up leve Pei | Uptevel | Down Level | 
Cond we мы 


+ Print Reset Key 01С1003М 


$ Magnetic Emitter Gnd 01C1D02R 
Print Stop Key 01C1D03H 


01C1D02Q 


| 
| 
| 
| 
! 










Lo 
Ed 
o 
то 

=> 
с 
a 
2 
o 


+ 
+ 


іл 
а 
о 
79 
со 
с 
S 
ы” 
со 
© 
о 
о 
e 
© 
A 





+ 
+ 


Low Speed Relay Intlk* 01С1001М 


*These lines are used to stop the carriage during power оп sequence. 












30098. 3A 





009: 


Figure 25. 1403 Printer (part 4 of 5) 
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Figure 25. 1403 Printer (part 5 of 5) 
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Figure 26. 2310 Model B, Drive 1 


When a transmission line is supplied by a single 
driver and feeds a single receiver, the driver and 
receiver must be located at the extreme ends of the 
lines. A driver or receiver can be located beyond 
the line terminator, provided that the line length 
between the driver or receiver is less than six 
inches. 


Power and Signal Cabling 


The power and signal cable connector locations 
within the 1131 and 1133 are shown in the following 
figures: 


1130 system external cables: Figure 27. 
Power and signal connector panel (1131): Figure 28. 
1442 power connections: Figure 29. 
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3. 


1132 power connections: Figure 30. 

2501 power connections: Figure 31. 

SAC sequence power connections: Figure 32. 

1/O signal panel (1131): Figure 33. 

1627 signal connections: Figure 34. 

1131 console printer signal connections: Figure 35. 

1055 signal connections: Figure 36. 

1134 signal connections: Figure 37. 

SMS power panel (PP) I/O device connections: 
Figures 38 and 39. 

Single Disk Storage dc voltage connections: 
Figure 40. 

I/O eable connector interface panel CC (1133): 
Figure 41. 

SAC II power sequence connections: Figure 42. 

1403 power connections: Figure 43. 

2310 ac power connections: Figure 44. 

2310 de power connections: Figure 45. 
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Figure 27. 1130 System External Cable Connections 
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1132 Power Connections 
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Figure 28. Power and Signal Connector Panel in 1131 220v 
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Ре2=23 Сопу ас Сопу ас 
Рап Рап 
220 уас 115 уас 
PC2-27 220 vac Line V 
PC 2-28 Cony Com Conv Com 


Figure 30. 1132 Power Connections О 


РС2-26 








1442 Power Connections 
Conn 





2501 Power Connections 


Com. 
Position Г ме ТГ м | 









208 Сот 208 Сот 


208 ас 208 ас 

115 Сот 115 Сот . 
115 ас 115 ac 

AC Gnd AC Gnd 

7.25 Com 7.25 Com 


Line Com 







Cony ac 














Fan d 
220 vac 115 vac 7.25 ас 7.25 ас 
220 уас Line V ` 
Conv Com Conv Com Shield Shield 





Figure 29. 1442 Power Connections Figure 31. 2501 Power Connections О 
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SAC Power Sequence 
1131 to SAC I or 1133 1133 to SAC II 


Convenience AC PC5-17 
Convenience Common PC5-18 
SAC Shield Ground PC5-19 


Emergency Power Off Switch PC5-21 SAC II Emergency Power Off Switch CC5-23** 


Emergency Power Off Switch PC5-26 SAC || Emergency Power Off Switch CC5-28** 
SAC Sequence 24 Vac PC5-22 SAC ІІ Sequence 24 Vac СС5-22 
SAC Sequence 24 Vac Com. РС5-27 SAC ПІ Sequence 24 Vac Com. CC5-27 
SAC Emergency Power Off РС5-23* SAC ІІ Emergency Power Off СС5-21 
SAC Emergency Power Off PC5=28* SAC ІІ Emergency Power Off CC5-26 


* If SAC device is not using PC5, then jumper РС5-23 to РС5-28. 
** If SAC II device is not using CC5, then jumper CC5-23 to CC5-28. 





Figure 32. SAC 3equence Power Connections 


Part No. .| Spacer 
491349 Block 


Console 
Printer 
(Male 
Paddle) 


- РЕ6А to 6F No Connection 
A-CIN5BIO | -24v Ready 
No Connection 


No Connection 


A-CIN5DO5 | -Pen Down Drive 


A-CINS5B04 | -Pen Up Drive 
А-СІМ5004 | -Carr Left Drive 
A-CIN5BO3 | -Carr Right Drive 
А-С1М5002 | -Drum Down Drive 





y» Signal Feed Through Panel (PF) View from CPU-SMS Paddle Card A-CIN5BO2 | -Drum Up Drive 
+ ide. 
Figure 33. I/O Signal Panel Figure 34. 1627 Plotter Signal Connections 
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A-C1A4B02 
A-C1A4D02 
A-C1A4B03 
A-C1A4D04 
A-C1A4B04 
А-С1А4005 
A-C1A4B05 -Select Aux 
A-C1A4D06 -Line Feed 
A-C1A4B07 -Tab 
A-C1A4D07 -Cr-Lf and EOL 
A-C1A4B08 -Up Shift 


No Connection 


-Select T2 
-Select Т1 
-Select R2A 
-Select R1 
-Select R5 
-Select R2 


No Connection 


No Connection 

No Connection 
A-C1A4D09 -Down Shift 
PF2A *Twr End Of Line 
PF2B No Connection 
PF2C *12v E.O.L. Input 
PF2D No Connection 
PF2E -Twr CB Response 
PF2F Car Ret Inlk 
PF2G Crlft Inlk 2 
A-C1A4B10 
A-C1A4D11 -Backspace 
А-С1А4812 -Black Ribbon Shift 
PF2L -Twr End Of Forms 
PF2M No Connection 
PF2N +Twr Crlft Inlk 
А-СТА4013 -Red Ribbon Shift 
Not Used Double Line Feed 
Not Used Single Line Feed 


-Space 


Figure 35. 1131 Console Printer Connections 
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PFIA 
PF 1B 
FEI 
PFID 
PFIE 
PFIF 
PFIG 
РҒІН 
PF IJ 
PFIK 
PFIL 
PF IM 
PF IN 
РҒІР 
РЕТО 
PFIR 
A-C1A4B09 


PF2L 
А-С1А4010 
Not Used 
Not Used 
PF2H 

PF2J 

PF2K 
A-C1A4D12 
A-C1A4B13 
PF2P 

PF2Q 

PF2R 





PF5A Backspace Punch 
= К & S Counter 
PF5C No Connection 
PF5D No Connection 


PF5E No Connection 
A-BIN5D04 | -Drive Р.Т. Punch Clutch 
A-BIN5B08 | -P.T. Punch 8th Chan Drive 
PF5H -P.T. Punch Ready 

PF5J GND 8th Chan 
A-BIN5B09 | -Р.Т. Punch C Drive 
A-BIN5D06 | -P.T. Punch 1 Drive 
А-В1М5В10 | -P.T. Punch 2 Drive 
A-BIN5D10 | -P.T. Punch 4 Drive 
A-BIN5B13 | -P.T. Punch 8 Drive 
А-В1М5007 | -P.T. Punch A Drive 
A-BIN5B07 | -P.T. Punch B Drive 


Figure 36. 1055 Paper Tape Punch Signal Connections 


Not Used 
PF5B 


PF5F 
PF5G 
A-BIN5B03 
Not Used 
PF5K 
PF5L 
PF5M 
PF5N 
PF5P 
PF5Q 
PF5R 





Line Til 


A-B1A6D02 
Not Used 


-Р.Т. Rdr. Clutch Drive В 
Reverse Drive A 
Not Used Reverse Drive B 
A-B1A6D06 -P.T. Rdr. Clutch Drive А 
- No Connection 
- No Connection 
PF3K -Р.Т. Read Contact С 
PF3L -P.T. Read Contact 1 
PF3M -P.T. Read Contact 2 
PF3N -P.T. Read Contact 4 
PF3P -P.T. Read Contact 8 
PF3Q -P.T. Read Contact A 
PF3R -P.T. Read Contact B 
PF3C -P.T. Read Contact 8th CH 
PF 3B -P.T. Reader Ready 


= = = = = = = = = 


Figure 37. 1134 Paper Tape Reader Signal Connections 


РЕЗА 

PF3D 

PF3E 

PF 3F 

PF3G 

PF 3H 
A-B1A6810 
A-B1A6B04 
A-B1A6B05 
A-B1A6D07 
A-B1A6D09 
A-B1A6D13 
A-B1A6D12 
A-B1A6B12 
A-B1A6B03 



















* 50 Hz 115 vac TB2-8 
60 Hz 115 vac TB2-6 


* On 50 Hz systems с 
the 1627 uses 115 vac 
50 Hz 


AC Ground TB4-10 












tat a 










SE HT a (ГО | 
| | 
+48у TB6-11 ORI К. weg AS 


DC Common TB5-6 
AC Common TB2-10 
2007 AC A egene emm rmm пр emn Dum = orem а e i а «= esr. een amar ааа ане езе те EE «не et SE 


Card Side- 
Socket Assignment 


Figure 38. SMS Power Panel (PP) 
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ИО Cable Connector Interface Panel СС (1133) 





Connector d 
Yeltge VO Device 









EES A. 1131 Line Cord | 1 
220 vac (50 Hz) PP1-AB | ‚208/230 
ас Соттоп PP1-FG Console Printer | Single Phase | 
115 vac (60 Hz) PP1-CD Console Printer | | 
ac Gnd PP1-KL Console Printer | | 
+12v PP1-MN Console Printer | | 
dc Common РР1-Р Console Printer | | 
*48v PP1-QR Console Printer | сс-3 CC-4 | 
Not Used PP2-AB | | а 
ас Соттоп PP2-FG Plotter | | 
115 vac PP2-CD Plotter | | 
ac Gnd PP2-KL Plotter | | | 
*12v PP2-MN | | T 
dc Common PP2-P Plotter | ња | 
%48у PP2-QR | 
220 vac (50 Hz) Disk Storage | TE tC CC-8 сс-> | 
ас Соттоп Disk Storage | | 
115 vac (60 Hz) Disk Storage | d El Ге E] | 
ac Gnd | | 
+12у | | 
deGommon е. “КРЕЗ а, Ser IS EM" 751: “РМ вини“ ат“... 1. E 

30106A 


PP4-AB T 
PP4-FG 1 
PP4-CD T 
PP4-KL T 
РР4-ММР в Vie 
Т 
Т 
Т 
Т 


ас Соттоп 

115 vac (60 Hz) 
ac Gnd 

dc Common 
*48v 

220 vac (50 Hz) 
ac Common 

115 vac (60 Hz) 
ac Gnd 

dc Common 
+48у 


Figure 41. I/O Cable Connector Interface Panel CC (1133) 


PP4-QR 
PP5-AB 
PP5-FG 
PP5-CD 
PP5-KL 
PP5-MNP 
PP5-QR 





1055 P. T. Punch 
1055 P. T. Punch 
1055 P. T. Punch 
1055 P. T. 
1055 P. T. 


1055 P. T. 


Punch 
Punch 
Punch 





Figure 39. SMS Power Panel (PP) I/O Device Connections 


1403 Power Connector 
1133 Line Title 1403 
cm. mm. | йы. |“ 


115 Com Conv 

115 vac Conv 

Frame Gnd , 
-60уас 

Chain + RBN Motor 

Chain + RBN Motor 


115 Com Conv 
115 vac Conv 
Frame Gnd 


TB5-2 
TB5-10 
ТВ6-1 


-ФОуас 
Chain + RBN Motor 
Chain + RBN Motor 


dc Common 
-3vdc 


+6у4с 


ТВ6-4 
ТВ6-11 


+3уас 
+48уас 





Figure 40. Single Disk Storage DC Voltage Connections 
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Figure 42. 


Ph 1 Carr Motor 
Ph 2 Carr Motor 
Ph 3 Carr Motor 


1403 Power Connections 


Ph 1 Carr Motor 
Ph 2 Carr Motor 
Ph 3 Carr Motor 








2310B AC Power Connector 2310B DC Power Connector 
1133 Line Title Line Title 


Tol um | сев. 


Phase 1 Phase 1 +буас Logic +évde Logic 
115 Com Conv 115 Com Сопу 
Phase 3 Phase 3 DC Com DC Com 


115 vac Conv 115 vac Conv DC Com DC Com 
Phase 2 Phase 2 DC Com DC Com 


Neutral Not Used + 79 e 
Frame Gnd Frame Gnd Зуве Logic Svde Logic 


24 Com Seq Cont 24 Com Seq Cont -3vdc Logic -3vdc Logic 
24 vac Seq Cont 24 vac Seq Cont 





Figure 43. 2310 Model B AC Power Connections Figure 44, 2310 Model B DC Power Connections 
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APPENDIX. GLOSSARY 


Most of the definitions within this glossary are 
standard to the data processing industry; however, 
some definitions are unique to this publication. 


Adapter: In general, the logic necessary to control 
a particular I/O device and adapt its signals to a 
common mode. 


Accumulator: The register which holds the resultant 
data following an arithmetic or logical operation. 


Address; Location; in 1130 main storage each word 
(group of 16 bits) is addressable. Also, the loca- 
tion of records in other storage media, such as disk. 





Address Register: A register that stores an address. 


Asynchronous: Indicates that the execution of one 
operation is dependent on a signal that a prior op- 
eration is completed. 


Auxiliary Storage: Any on-line storage media other 
than CPU main storage. 


Binary: The base-2 numbering system. 


Binary-Coded-Decimal: A means of designating a 
string of binary digits for easier comprehension 
(units position equals 1, the next higher position 
equals 2; the next higher equals 4, etc.) 


Bit: A binary digit (either 0 or 1; generally the 1 is 
considered a bit and the 0 is a no-bit). 


Central Processing Unit (CPU): The unit of a proc- 
essing system that contains the logical circuits 
which control the execution of instructions and the 
access to main storage of the system. 


Channel: A path along which signals can be sent. 
Also, a unit that controls the operation of one or 
more I/O units. 


Clock: A device that generates periodic signals 
used for synchronization. 


Code: The assignment of meaning to a character 
relative position. 


Command: In general, within the 1130 system, a 
command performs a function associated with an I/O 
device and, therefore, must use an Input/Output 
Control Command. 
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Communication; The process of transferring infor- 
mation from one place to another. 


Core Storage: Storage media using magnetic cores; 
generally, main storage. 


Cycle: An interval of time in which one set of 
events is completed. 


Cycle-Steal Operation: A means of increasing useful 
CPU time by allowing each I/O device to take only 
the CPU time necessary to transfer a data character. 
Generally, one CPU cycle for each character trans- 
ferred. See also synchronous. 


Data; Any representation of characters, signals, 
ебс., to which meaning сап be assigned. 


Decimal; The base-10 numbering system. 





Execute: To carry out an instruction or command. 





Execution Cycle: That portion (or time) of the CPU 
function that is necessary to perform the resultant 
command determined by a prior instruction cycle(s). 


Function: For the 1130, specifies one of seven input 
or output operations to be performed. 


Hexadecimal: A numbering system using the equiva- 
lent of the decimal number 16 as a base. 


Index Register: A register whose contents is added 
to or subtracted from the operand address prior to 
or during the execution of an instruction. 


Indirect Address: A word in main storage that is 
used by the CPU as an address but is located, in- 
directly, by using the contents of the address 
specified by the program, rather than the specified 
address itself. 


Input: The data that is received by the CPU for 
processing and/or manipulation. Input data may be in 
a variety of forms: punched cards or tape, magnetic 
disk or tape, telephone communication, manual key- 
board, etc. 


I/O: Input/Output 








Input/Output Control Command (IOCC): Two con- 


secutive words in 1131 main storage that contain the 
address, area or device code, function, and modifier 
bits, for input or output operations. The first word 
of the IOCC must be at an even address. 


Instruction: In general, within the 1130 system, an 
instruction performs a CPU function not associated 
with an I/O device, such as add, subtract, or branch. 
The one exception is the XIO instruction which in- 
terrogates an IOCC that, in turn, becomes an I/O 
command. 


Instruction Address Register: The register that 
holds the storage address of the next instruction in 
sequence following the instruction currently being 
performed. 


Instruction cycle: That portion (or time) of the CPU 
function that is necessary to decode the instruction 
code to determine the function to be performed. 


Interface: The shared boundary connecting logic 
between devices. 


Interrupt Operation: A means of increasing useful 
CPU time by allowing more than one function to be 
performed at atime. Each I/O device literally 
interrupts the CPU for only the time necessary to 
service it. See also asynchronous. 


Load: To place data into a storage media, such as 
core storage. 


Logic: The basic principle which governs applica- 
tions, switching, gating, electronics, etc. 





Machine Instruction: An instruction recognized and 
executed by a particular machine. 


Modifier: A means of expanding or modifying a 
basic instruction to allow one instruction to perform 
a variety of related functions. 


Multiplex Operation: The interleaving or simulta- 
neous transfer of more than one group of signals 
along a common data path. 


Off-Line: Pertaining to peripheral equipment or 
devices not in direct communication with the CPU. 


On-Line: Pertaining to peripheral equipment or 
devices in direct communication with the CPU. 


Operation code: The logical cede recognized by the 
CPU to initiate an operation or function. 


Output: The data that is produced by the CPU, 
generally after a logical function has been performed 
on it. Output data may be in many forms: printed 
forms, punched cards or tape, magnetic disk or 
tape, etc. 





Signal Lines: The physical wires that carry signals 
between two or more devices. 


Storage Address Register: The register that holds 
the storage address during the execution of an in- 
struction. 


Storage Cycle: The time interval required to access 
(either input or output) a word in main storage. 


Synchronous: In synchronization. 


Transmission Lines: Signal lines. 


Two's Complement: A means of storing binary digits 
in a storage media so as to reflect the quantity as 
negative; it is accomplished by inverting the binary 
digits (a zero becomes a one; a one becomes a zero) 
and then logically adding one to the units position. 


Word: A group of consecutive bits. In the 1131 CPU 
main storage, a word is 16 bits, and is the smallest 
addressable unit. 
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INDEX 








Accumulator 5 Data Format 
Accumulator Extension 5 Double Precision Word 3 
Addressing Single Precision Word 2 
CPU 2 Device Area Code 10 
Indirect 3 Device Status Word (DSW) 11 
Instruction Format 3 Displacement 3 * 
IOCC 10 Double Precision Word 3 
Address, IOCC 10 Drivers and Terminators for SAC, Line 26 
Area Code for I/O Devices 10 
Area IOCC 10 Electrical Characteristics 29 e 
Arithmetic Factor Register 5 Electrical Power 29 
Attachment Points Environmental Requirements 32 
IBM Devices 32 Execution Cycles, Diagram 8 
SAC 16,18,19 Execution Cycles (E-Cycles 6 
Block Clock Advance 21 F (Format) 3 
Format 
Cable Connector, SAC 28 Data 2 
Cable Resistance 26 Instruction 3 
Cabling toOEM Device 28 Function, IOCC 10 
Central Processing Unit 
Addressing 2 Grounding 29 
Clock 20 
Controls and Data Flow 4 IBM Device Description 29 
Core Storage 2 IBM I/O Device Attachment Points 32 
I/O Interface 17 Index Registers 3 
Parity Stop 22 Indirect Address 3 
Meter In 22 Inhibit Cycle-Steal Request 22 
Meter Out 22 Input/Output 
Reserved Core Storage 2 Control Command 9 
XIO E-1 Cycle 20 Device Operation 9 
Channel Interrupt Operation 11 
AddressIn 21 Operation 9 
Cycle-Steal Request 21 XIO Instruction Format (One Word) 9 
DataIn 20 XIO Instruction Format (Two Word) 9 
Data Out 20 Instruction 
Multiplexer 13 Address Register 5 
Multiplexer Timings 15 Cycles 5 
Reset 20 Cycles, Diagram 7 
Write Gate 20 Formats 
Console Printer Connections 50 Address 3 
Controls and Data Flow Displacement 3 
CPU 4 F (Format) 3 
113 14 IA (Indirect Address) 3 
Convenience Outlets 29 Long Instruction Format 3 
Core Storage 2 OP (Operation) Code 3 
CPU (see Central Processing Unit) 2 Short Instruction Format 3 у 
Cycle Control Counter 5 T (Tag) 3 
Cycle-Steal Interrupt 
Clock 11,20 Level 20 
Level 1 20 Priority Levels 13 Р 
Multiplex Cycle-Steal Levels 13 Priority Levels, OEM 13 
Operation 11 Request 20 
Priority Levels 13 I/O 
Cycles Adapter 16 
Execution 6 Cable Connector Interface Panel CC (1133) 52 
Instruction 5 Interface, CPU 17 
Machine 5 Interrupt Operation 11 
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1/0 (Continued) 

Interrupt Operation (Continued) 
Device Status Word (DSW) 11 
Interrupt Levels 11 

Signal Panel 50 

IOCC 9 

Address 10 

Area 10 

Control 10 

Function 10 

Initiate Read 10 

Initiate Write 10 

I/O Device Area Code 10 

Modifier 11 

Read 10 

Sense Device 10 

Sense Interrupt 10 

Write 10 


Lightning Protection 29 

Line Driver, SAC 26 

Line Drivers and Terminators for SAC 26 
Line Terminator, SAC 26 

Long Instruction Format 3 


Machine Cycles 
Execution Cycles (E-Cycles) 6,7 
Instruction Cycles (I-Cycles) 5,6 
Machine Registers 5 
Modifier, IOCC 11 
Multiplexer Cycle-Steal Levels 0-11 13 


Noise 26 


OEM Attachment 26 
OP (Operation) Code 3 
Operation 

Register 5 

Tag Register 5 
Oscillator Pulses, Phase А 5 


Phase A (Oscillator) 20 
Phase Rotation 29 
Power 
Distribution 29 
Electrical 29 
Panel, SMS 51 
Sequence for SAC Devices 26 
Power and Signal Cabling 46 
Power and Signal Connector Panel in 1131 48 


Registers 
Index 3 
Machine 5 
Reserved Core Storage 2 


SAC 
Applications 16 
Attachment Point Listing 18,19 
Attachment Points 16 
Line Descriptions 20 


SAC (Continued) 
1/0 (Continued) 
Cable Connector 28 
Power Sequence 49 
1/0 
Timing Diagram - ХТО Read or Write 22 
Timing Diagram - XIO Control, Initiate 
Read/Write 23 
Timing Diagram - XIO Sense 24 
Line Descriptions 20 
Block Clock Advance Line 21 
Channel Address In Lines 21 
Channel Cycle Steal Request Line 21 
Channel Data In Lines 20 
Channel Data Out Lines 20 
Channel Reset Line 20 
Channel Write Gate Line 20 
Clock Out 22 
CPU Clock Line 20 
CPU Parity Stop Line 22 
XIO E-1 Cycle Line 21 
Cycle Steal Clock Line 20 
Cycle Steal Level 1 Line 20 
Inhibit Cycle Steal Request Line 22 
Interrupt Level Lines (2,3,4,5) 20 
Interrupt Request Lines (2,3,4,5) 26 
Meter In 22 
Meter Out 22 
Oscillator Line (see Phase A Line) 20 
Phase A Line 20 
Line Driver 26 
Line Terminator 26 
Sequence Power Connections 49 
Sequence Control 49 
Short Instruction Format 3 
Signal Cabling, Power 46 
Signal Panel, I/O 49 
Single Disk Storage DC Voltage Connections 52 
Single Precision Word 2 
SMS Power Panel 51 
SMS Power Panel, I/O Device Connections 52 
Specifications, Summary of 30,31 
Storage Access Channel (see SAC) 20 
Storage Address Register 5 
Storage Buffer Register 5 
Summary of Specifications 30,31 
System External Cable Connections 47 


T (Tag) 3 

Temporary Accumulator 5 

Timing Diagram 
ХО Control, Initiate Read/Write, SAC I/O 23 
XIO Read or Write, SAC I/O 22 
XIO Sense, SACI/O 24 

Timings, Channel Multiplexer 15 


XIO Instruction 9 


1055 
Attachment Point 33 
Paper Tape Punch Signal Connections 50 
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1132 
Attachment Point 35,36 
Power Connections 48 
1133 
Channel Multiplexer 13 
Controls and Data Flow 13 
Cycle Steal Priority Levels 13 
Interrupt Priority Levels (OEM) 13 
Multiplex Cycle Steal Levels 13 
1134 
Attachment Point 33,34 
Paper Tape Reader Signal Connections 50 
1231 
Attachment Point 40 
1403 
Attachment Point 41,42,43,44, 45 
Power Connections 53 
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1442 
Attachment Point 36,37 
Power Connections 48 
1627 
Attachment Point 38 
Plotter Signal Connections 49 
2310 
Attachment Point 46 
Model B AC Power Connections 53 
Model B DC Power Connections 53 
2501 
Attachment Point 39 
Power Connections 48 
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